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variable quantities concerned, when a sufficient number of the variable quantities have been already fixed upon in accordance with the purposes to be effected; the constant coefficients 6 and fj, for the substance must be determined by experiment.
Without however knowing the actual amounts, we may, by interpreting the equations, arrive at many useful conclusions for the comparison of the properties of springs constructed of the same substance, but having various dimensions. From (1) we see that:
1st. If r the radius of the bar, and a that of the coil, be fixed; the elongation produced by any weight w will be proportional to I the length rolled up to form the coil.
2nd. If a bar or wire of a certain length and radius be given to form a spring; the elongation produced by a certain weight w will be proportional to the square of the radius which we may adopt for the coil.
3rd. If the radius of the bar be fixed, and the length of the spring when closed so that the coils may touch one another, or what is the same, the number of coils be also fixed; I must be proportional to a; and therefore the elongation due to a weight w will be proportional to the third power of the radius which we may adopt for the coil.
4th. If the length of the bar and the radius of the coil be fixed, the elongation due to a weight w, will be inversely proportional to the fourth power of the radius of the bar which we may adopt.
5th. With a given weight of metal and a given radius of the coil; the elongation, due to a weight w, will be proportional to
I3, or inversely to ?|(!, since I must be proportional to —.
From (4) we see that the ultimate elongation is:
1st. Proportional to the length of the bar, if the radius of the bar and that of the coil be fixed.
2nd. Proportional to the radius of the coil, if the length and the radius of the bar be fixed.
3rd. Inversely proportional to the radius of the bar, if the length of the bar and the radius of the coil be fixed.
From (2) we perceive that the absolute strength of the spring, being independent of the length, is proportional to the third